The aim of this study was to assess the predictors of the receipt of a disability grant (DG) status and the impact of the DG on health outcomes of HIV patients and on antiretroviral therapy (ART) in a longitudinal study over 20 months in KwaZulu Natal, South Africa. Consecutive patients, 735 (29.8% males and 70.2% females), who attended three HIV clinics completed the assessments (with a structured questionnaire and medical file review) prior to antiretroviral initiation, 519 after 6 months, 557 after 12 months and 499 after 20 months on ART. The results indicate that a large number of HIV or ART patients were found to be in receipt of a DG, which declined significantly over the time of being on ART (from 52.3% at 6 months on ART to 9.8% at 20 months on ART). At various stages, being in receipt of a DG was found to be associated with not being employed, higher quality of life (QoL), older age, higher alcohol use score, no formal salary as household income and higher subjective health status in multivariable analyses. A significant number of patients lost their DG status over the assessment period, which was not found to be associated with major health outcomes (CD4 cell counts, adherence to ART and HIV symptoms). In a multiple regression generalized estimating equation model, not being in receipt of a DG, health related QoL, lower HIV symptoms and lower depression scores were associated with CD4 counts. HIV patients who no longer qualify for the DG and yet do not have adequate financial means to meet basic necessities should be put on a nutritional support programme.
Introduction
It is estimated that about 5.7 million people were living with HIV and AIDS in South Africa in 2009, more than that in any other country (UNAIDS 2010) , with the highest prevalence (39.5% in pregnant women) being found in the province of KwaZulu Natal (UNAIDS 2010) . Although as people begin treatment, they can expect to live longer, most patients initiate highly active antiretroviral therapy (HAART) at advanced stages of the disease with very low CD4 counts and in poor health (May, Boulle, Phiri, Messou, Myer, Wood et al. 2010) .
People who are sick with AIDS or ill with HIV related opportunistic infections may be unable to look for and to take up employment opportunities, in which case they qualify for disability grants (DGs) in South Africa. The purpose of the DG for HIV infected persons is to provide support to them until they are healthy enough to re enter the labour force and support themselves (Depart ment of Social Development 2009; de Paoli, Grønningsaeter & Mills 2010) . A general rule that applies in most hospitals and clinics throughout the country is that an individual with a CD4 count ≤200, which is roughly associated with clinical stage 4 AIDS, meets the clinical criteria for receiving a DG (de Paoli et al. 2010; Phaswana Mafuya, Peltzer & Petros, 2009 ). Prior to the rollout of antiretrovirals (ARVs) in 2004, many people living with HIV (PLWHs) received DGs when they became sick from AIDS and unable to work. With access to ARVs, and therefore renewed health, many PLWHs stand to lose the grants as a result of their improved health (Hardy & Richter 2006; de Paoli et al. 2010) . In a review, Beard, Feeley and Rosen (2009) found that compared with HIV positive patients not yet on treatment, patients on ART reported significant improvements in physical, emotional and mental health and daily function. Work performance improved and absenteeism decreased, with the most dramatic changes occur ring in the first 3 months of treatment and then levelling off (Beard et al. 2009) , and so patients would likely lose their grants within a year of starting treatment (Venkataramani, Maughan Brown, Nattrass & Ruger 2010 ).
In a cross sectional survey among people living with HIV/AIDS (PLWHA) conducted in the Eastern Cape of South Africa, not being on a DG was associated with lower CD4 counts, often without enough food and less often without needed medicines in the past 12 months. Having the DG stopped was associated with often not having enough medicines that were needed in the past 12 months (Phaswana Mafuya et al. 2009 ). Conclusions drawn from this study were that PLWHA who no longer qualify for the DG and yet do not have adequate financial means to meet basic necessities should be put on a nutritional support pro gramme and access to the location of the grants by the poor and vulnerable should be improved (Phaswana Mafuya et al., 2009) . Using a longitudinal data set of HAART patients in Khaye litsha, Cape Town, Venkataramani et al. (2010) found that grant loss was associated with sizeable declines in income and changes in household composition. However, no evidence of individuals choosing poor health over grant loss was found. Venkataramani et al. (2010 Venkataramani et al. ( :1399 concluded that 'large drops in income and changes in household composition follow the loss of a disability grant illustrate the need to investigate alternate social welfare pro grammes for unemployed AIDS patients and/or more effective mechanisms to smooth consumption and income over time'.
The aim of this study was to assess the predictors of the receipt of DG status and the impact of the DG on health outcomes of HIV patients and on ART in a longitudinal study over 20 months in KwaZulu Natal, South Africa.
Methods

Sampling and procedure
This is a prospective study of all treatment naive patients (N ¼ 735) recruited from the three public hospitals in Uthukela Health District in KwaZulu Natal from October 2007 to February 2008. All ARV naive patients who were about to commence the use of ARVs (≥18 years) and who consecutively attended the HIV clinics during the recruitment period were eligible for this study. Systematic sampling was used by asking healthcare providers for referrals of ART naive patients (eligible for ARV treatment but who had not yet commenced ARV treatment). Physicians from the three selected public clinics asked every consecutively visiting ART naive patient meeting the inclusion criteria of being 18 years or over if he or she would like to complete a confidential survey and interview concerning his or her health and social situ ation. This would include information from his or her medical records on details of his or her medical condition, laboratory tests and treatment. It was made clear to the patients that their par ticipation in this study was voluntary and a decision not to partici pate would not affect their medical care. If the potential participant indicated an interest in participating, the healthcare provider then referred him or her to an external Human Sciences Research Council (HSRC) research assistant. ART naive patients were then asked to sign and complete a consent form before the inter view took place in a private area in or outside the clinic. The inter views were conducted by four trained external HSRC researchers (one or two per HIV clinic) in interview administration of the semi structure interview schedule. Permission to access patient medical records was sought from both the patient and the health worker/manager. Questionnaires were anonymized, with no per sonal identifying information recorded on them. Recruitment took place over a period of 4 months, with 97.8% participation rate. Data were collected using an interviewer administered semi structured questionnaire.
The questionnaire was translated into the major language spoken in the study area (Zulu) and verified by a second translator. Where inconsistencies were found, they were corrected (Peltzer, Friend du Preez, Ramlagan & Fomundam 2008) . The patients were then interviewed again at the 6, 12 and 20 months' clinic visits after initiation of the use of ARVs. Patients who did not attend the planned follow up were contacted by telephone and up to two home visits before being considered lost to follow up. The study protocol was approved by the HSRC ethics committee, the KwaZulu Natal Department of Health, the Uthukela Health District and the three superintendents of the three study hospitals.
Measures
The patients were interviewed with an anonymous questionnaire that requests information on socio demographic characteristics, DG status, clinical history and health related characteristics and health beliefs. Clinical data relating to date of HIV diagnosis, HIV acquisition and transmission risk factors, current CD4 cell count and viral load (Chiron 3.0 bDNA) were obtained from the medical chart.
Adherence assessment
The 30 day visual analogue scale (VAS) provided an overall adherence assessment for a longer time interval. The VAS is a valid tool for assessing medication adherence (Kalichman, Amaral, Swetzes, Jones, Macy, Kalichman et al. 2009 ) and has been validated in resource limited settings (e.g. Maneesriwongul, Tulathong, Fennie & Williams 2006) . Adherence was calculated as the % of doses taken over those prescribed. Adherence levels assessed from the VAS are defined as follows: full adherence ¼ 100%, partial adherence ≥95% and ,100% and non adherence as ,95% of prescribed doses taken since the last refill. The minimum level of adherence required for ARVs to work effec tively is 95% (Lima, Harrigan, Murray, Moore, Wood, Hogg et al. 2008) .
The revised Sign and Symptom Checklist for persons with HIV disease
The SSC HIVrev is a 72 item checklist of HIV/AIDS specific physical and psychological symptoms, scored using the following scale: 0 ¼ not checked (not present today), 1 ¼ mild, 2 ¼ mod erate, 3 ¼ severe (Holzemer, Hudson, Kirksey, Hamilton & Bakken, 2001 ). Validity and reliability of the instrument have been reported previously for a US sample (Holzemer et al. 2001) 
Alcohol use disorder
Alcohol Use Disorder Identification Test (AUDIT) C was used to assess the consumption of alcohol in patients (i.e. the frequency of drinking, the quantity consumed at a typical occasion and the fre quency of heavy episodic drinking) (Babor, Higgens Biddle, Saun ders & Monteiro 2001) . Heavy episodic drinking is defined as the consumption of five standard drinks or more on a single occasion. In South Africa, a standard drink is 12 g alcohol. Because AUDIT is reported to be less sensitive at identifying risk drinking in women (Freeborn, Polen, Hollis & Senft 2000) , the cut off points of binge drinking for women were reduced by one unit compared with those for men. The Cronbach alpha coefficient for the AUDIT C in this sample ranged from 0.85 to 0.91 across the assessments.
Health-related quality of life
The WHOQOL HIV BREF is based on the WHOQOL HIV measure, one of the two WHO's quality of life (QoL) instruments for use in HIV infected populations (O'Connell, Saxena & Skevington, 2004; World Health Organization (WHO), 2002) . The individual respondent's overall QoL is measured directly using the following: 'How would you rate your quality of life?' (ranging from 'very poor' to 'very good') and 'How satisfied are you with your health?' (ranging from 'very dissatisfied' to 'very satisfied'). The 31 item WHOQOL HIV BREF produces six domain scores, which denote an individual's subjective perception of his or her own QoL in the following domains: physical and psychological symptoms, level of independence, social relationships, physical environment and spirituality. The individual items are rated on a five point Likert scale, where '1' indicates 'low, negative perceptions' and '5' indicates 'high, positive perceptions'. Domain scores are scaled in a positive direction, where higher scores denote higher perceived QoL (WHOQOL 2003) . The Cronbach a reliability coefficient of this 29 item scale was 0.80 at baseline and 0.88, 0.88 and 0.92 for the three subsequent assessment periods, indi cating good internal consistency reliability of the items.
Depression
Depression symptoms were assessed using the 10 item version of the Centers for Epidemiologic Studies Depression Scale (CES D) (Andresen, Malmgren, Carter & Patrick 1994) . The CES D has been widely used in studies of the relationship between HIV and depression (e.g. Kilbourne, Justice, Rollman, McGinnis, Rabeneck, Weissman et al. 2002) . While the CES D 10 item survey has not been directly compared with the clinical diagnosis of major depression, the sensitivity and specificity of the CES D 20 item survey have been reported to average 80% and 70%, respectively, compared with those of formal diagnostic interview (Mulrow, Wil liams, Gerety, Ramirez, Montiel & Kerber 1995) . The Cronbach a reliability coefficient of this 10 item scale was 0.83 at baseline and 0.63, 0.74 and 0.78 for the three subsequent assessment periods, indicating moderate internal consistency reliability of the items.
Social support
Three items were drawn from the Social Support Questionnaire to assess perceived social support (Brock, Sarason, Sarason & Pierce, 1996) , as used by Simbayi, Kalichman, Strebel, Cloete, Henda and Nqeketo (2007) . The items were selected to reflect perceived tan gible and emotional support. The Cronbach a reliability coeffi cient of this three item scale was 0.84 at Time 2, 0.89 at Time 3 and 0.92 at Time 4 assessment periods, indicating excellent internal consistency reliability of the items.
Data analysis
Data were analysed using Statistical Package for the Social Sciences for Windows software application programme version 17.0. Frequencies, means and standard deviations were calculated to describe the sample. Predictors of DG recipient status and loss of DG recipient status were identified using logistic regression analyses. Following each univariate regression, multivariable regression models were constructed. Independent variables from the univariate analyses were entered into the multivariable model if significant at P , 0.05 level. Cases with missing data were excluded from the multivariable models. For each model, the R 2 are presented to describe the amount of variance explained by the multivariable model. Probability below 0.05 was regarded as statistically significant. To identify the pattern of factors char acterizing high levels of CD4 count at any assessment, linear regression models based on generalized estimating equations (GEEs) were used. These models allowed for considering the cor relation of within subject repeated measures (Twisk 1997) . The univariate analyses used simple linear regression to identify factors associated with CD4 counts; variables with P values less than 0.05 were entered in the corresponding multiple regression model. A forward procedure based on the quasi likelihood ratio test produced the final model.
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Sample characteristics
The mean age of the participants at baseline assessment was 35.9 years (SD ¼ 9.7) and the educational level of the majority (81.0%) was less than grade 12. Almost three quarters (71.8%) were never married, 61.2% were unemployed and 20.2% were employed, more than half (52.3%) had a child care grant, 29.9% had a formal salary and 7.9% had no income. Almost two thirds (63.3%) resided in a rural area, most (73.5%) had been recently (within the past year) diagnosed as being HIV positive and almost all (96.1%) had disclosed their HIV status to someone. While baseline characteristics were similar between men and women, women were more likely to be younger and receiving social (including child care) grants and men were more likely to be married or cohabitating, employed and having a formal salary. The median CD4 count at 20 months of follow up was 446 cells/mm 3 compared with 261 cells/mm 3 at 12 months of follow up and 130 cells/mm 3 at 6 months of follow up and com pared with 119 cells/mm 3 prior to ARV initiation. Study attrition analysis comparing the participants who left the study with those who stayed found significant differences in terms of lower edu cational level, rural residence, employment status (which is prob ably a function of increased mobility for higher educated in getting work in urban areas) and lower HIV symptoms in who stayed in the study and no significant differences in terms of gender, age, religion, income, time since HIV diagnosis, CD4 cell counts, internalized stigma, discrimination experience and alcohol use (see Table 1 ).
Descriptive statistics and predictors of DG recipient status over time
In all, 23.8% of the participants at Time 1, 52.3% at Time 2, 43.6% at Time 3 and 9.8% at Time 4 were in receipt of a DG.
Univariate and multivariable models that were used to determine the predictors of DG recipient status for Times 1, 2, 3 and 4 sep arately are given in Table 2 . In multivariable analyses, not being employed, higher psychological QoL, higher social relationship QoL, higher spiritual/religion/personal belief QoL and higher frequency of HIV symptoms were associated with DG recipient status at Time 1; older age, no formal salary as household income, higher subjective health status and lack of social support were associated with DG recipient status at Time 2; an higher alcohol use score was associated with DG recipient status at Time 3; and older age and higher psychological QoL were associated with DG recipient status. It is notable that lower CD4 cell counts were only associated with DG recipient status at Time 3 and not at other time points. Higher HIV symp toms and depression symptoms were only associated with DG recipient status at Time 1 and not at other time points, and adherence to ART was not associated with DG recipient status at any assessment time points. From those participants who were traced dead at Time 3, no association was found between traced dead and DG recipient status at Time 1 and Time 2 (see Table 2 ).
Descriptive statistics and predictors of those who lost DG recipient status over time Table 3 ).
Predictors of health outcome (CD4 counts)
To identify the pattern of factors characterizing high levels of CD4 counts at any assessment, linear regression models based on GEEs were used. In univariate analyses, not being in receipt of a DG, not having Grade 12 or more education, being employed, health related QoL (HRQoL), lower HIV symptoms and lower depression scores were associated with the CD4 counts. In the multiple regression GEE model, not being in receipt of a DG, HRQoL, lower HIV symptoms and lower depression scores were associated with the CD4 counts (see Table 4 ).
Discussion
In this longitudinal study, a large number of HIV or ART patients were found to be in receipt of a DG, which declined significantly over the time of being on ART (from 52.3% at 6 months on ART to 9.8% at 20 months on ART). In multivariable analyses, at various stages, being in receipt of a DG was found to be associated with not being employed, higher psychological QoL, higher social relationship QoL, higher spiritual/religion/personal belief QoL and higher frequency of HIV symptoms at Time 1, and at later stages on ART (Times 2 4), it was found to be associated with older age, higher alcohol use score, no formal salary as household income, higher subjective health status, higher psychological QoL and lack of social support. In all or most of the stages from Time 1 (prior to ART) to Time 4 (20 months on ART), lower CD4 cell counts, HIV symptoms, depression symptoms and ART adher ence were not associated with DG recipient status. Also, from those participants who were traced dead at Time 3 (12 months on ART), no association was found between traced dead and DG recipient status at Time 1 and Time 2. In a cross sectional survey of PLHIV (mixed being on ART and not on ART) in the Eastern Cape of South Africa, Phaswana Mafuya et al. (2009) found that not being in receipt of a DG was associated with lower CD4 cell counts. This finding was only found at Time 3 Furthermore, this study found that in a multiple regression GEE model, not being in receipt of a DG, HRQoL, lower HIV symp toms and lower depression scores were associated with CD4 counts. The association between not being in receipt of a DG and higher CD4 counts can be explained by the fact that patients with improved CD4 cell counts are taken off the DG.
Limitations
Viral load data were only available for a few participants and were, therefore, excluded from the analyses. Furthermore, the assess ment of ART adherence and other measures relied on self report. The study results may be biased in favour of those who survived and were healthy enough to participate at follow up. Sample attrition is a methodological artefact that can potentially influence longitudinal studies (Burgoyne, Rourke, Behrens & Salit 2004) . The findings are derived from a sample of men and women residing in one district in one province in South Africa. Thus, caution is urged in generalizing the findings to other dis tricts and provinces in the country. This study did not assess in detail income at different assessment points and could, therefore, not assess changes of this over time. Venkataramani et al. (2010) found that DG termination was associated with lower individual and household incomes, especially for those who could not find employment after grant loss. Finally, this is not a randomized control trial since there are no baseline measurements prior to taking up grants, and there is no randomization to the receipt of the grant among those eligible.
Conclusion
The results of various empirical tests did not support anecdotal evidence that individuals declined or modified treatment to con tinue receiving DGs, despite large decreases in receipt of the DG. Thus, similar to that of the Cape Town study (Venkataramani et al. 2010) , this particular cohort of HIV and ART patients did not appear to be willing to sacrifice health for continued access to the DG. PLWHA who no longer qualify for the DG and yet do not have adequate financial means to meet basic necessities should be put on a nutritional support programme and access to the location of the grants by the poor and vulnerable should be improved. Many HIV and ART patients may not only depend on the provision of medicine but may also depend on economic support (Hardon, Akurut, Comoro, Ekezie, Irunde, Gerrits et al. 2007; Russell, Seeley, Ezati, Wamai, Were & Bunnell 2007; Tuller, Bangsberg, Senkungu, Ware, Emenyonu & Weiser 2009 ).
